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OIOCOB 3AKAmH3AKtK CTPOHTEILCTBA CKBASHHH 
OdJiaCTL TeXHHKH 

IteodpeTeHae othochtch k dypeamo, a meaHo - k cnocody 

3aKaJTDaBaiUW CTpDHTeJIBCTBa CKBaEHHH. 

5 HandoJiee aapeKTiiBHO HacToainee D30dpe?eHne mokct C5htl 

ncnojii30BaHO B CKBaKHHaX, HWeOHHX ropH30HTa^iHH2 VICTOR 

cTBOJia, npofiypeHHHK b npoj^RTMHOM njoacTe, a Taicae b cjiy- 
nanx, xorjia HexeJELTejiBHO yMeHLinaTB EaaMeTp cKBasHHH, h npH 
Hajnram yqacTKOB b HHTepBaJie ycTaHOBKH XBocTOBaxa, cJioaeH- 
10 hhx onad o GueMe HTnpoBa hhhmz nopojiaME, r^e mieBT wecTo odBajra 
nopoau, KaBepH03HHe 30m h 30HH norjiomeHM npoiiHBo^Hoa mz- 
kocte, odiriHO nepeKpHBaeMHe npoH3KyroHHHNLB kojiohhsjah TpycS 

DpeOTecTBynnaS ypoBeHB TexHZKH 

15 Ilpn 3aKaH^HBaREH cTpoMSJTBCTBa cKBasEHH Heofixomio 3a- 

KpSDOTB ee cTeHi<y b HETepsajie npoayKTEBHoro miacTa, *rrodH 
npejioTBpaTHTB ofiBajrmaHHe nopojru e, KaK cjieECTBze 3Toro- 
yxyjpiieHEe nocTymieKHH npoflyKuna b cKBasuay H3 dpo^qtkthbhd— 
ro njnacTa. iLnH 3td& neJiH b 3 one npo^yKMBHoro miacTa cKBa- 

20 ^thtj ycTauaBjniBaBT xboctobhkh c $njE>TpaMH. KpoMe Toro, b 

EHTepBaJIB yCTaHOBKH XBOCTOBHKOB C QHJIBTpaMJI ^acTo Bcipe^a- 

men 3ohh ocJioaHeHHJl, TaKHe KaK Hajnrae KaBepH , odsajioB no- 
pojjH, BOjionpoaBJieHEa, aoraomeaEe npotaHBO'raoS anaKOCTii, npz- 
uHKame k npojjyKTHBHQMy BJoacTy He npoj3yKTHBHHX y^acTKOB hjih 
25 npepHBaHEe ero Tarawa ysacTKaMB. B sthx cxywa: HeodxoaHMo 
nanesHO pasodmHTL yKasaflme yqacTKH h sohh ot dpo^kthbho- 
ro DJiacTa. Bee 3to TpedyeT dojajirax MaTepsajiBHHX 3aTpaT b 
npmienemx cnenaaJiBHoro cjiosHoro odopyjioBaHHH* 

H3BeCTHH Tpa npHHIlIID2aJIBfiO OTJETJaSIUEXCH ^PJT OT KpJTdi 

30 cnocoda ycTaHOBKH xboctobhkob c SsjrBTpaun, nps^eHflenHe nps 
3aKaH T fflBaHaH cTpoiiTeaBCTBa cKsasHH: aoOTecKa na uetaeHTHoiii 
icaMHe, Ha sanHfcax a Ha onopHOfi noBepxHocTH ("CnpaBO^Hmc 
no KpeiuieHEX) HecgTJiHHX z ra30BHX CKBaraH" , A.K.EyjiaTOB, 
1981, c.137-146). 

35 QyrB cnocoda ycTaHOBKH XBOCToanKa c cpmiBTpoM Ha ne- 

MGHTHDM KSMHe 3aKJKmeTCH B XiOJVbBMB TaMDOHaKHOTO paCTBOpa 

Ha bcd uraKy XBOCTOBZKa , ysepsEBaeMoro na Becy dypnjn>HH?iH 
TpydaiAS, yoiaJieHHn TaMDOHaKHoro pacxBopa, noEHHToro BHme 
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XBOCTOBiuca. n oTcoeaaHeHHii CypmrLKHX TpyO ot xeoctobhk3 
tojibko Docae oOpa30BaHHH b saTpyfiHOM DpOCTpaHCTBe neMeUTHO- 
ro KaMHfi. 

IIOffBeOKa XBOCTOBHKOB C CHJItTpSME HB KMHMX OCyiaeCTBJW- 

eTCH TOJiiKO b oocaaeaHOM cTBoae ckbbshhu, rae hbt HBHOca 
BHyTpeaHeH nosepxHocTH ocScaaHHx Tpyd, nyreu saKaaHSBanaH 
XBOCTOBiuca njianucaMa, pacnoaoaeaaHMB Ha KapyxHoS noBepxBO- 
cra noflBecHHX ycTpoacTB, KOTopHe bxowm b icojimesoa Meaico- 

JIOHHHB Sa30p. . 

3tot cnocod HenpflaeHms npn tiajna (MeHee 30 mm) KOJime- 
bhx aaBopax, ewm cnycK XBOCTOBBKa coapnseH c npopadOTKoa 
owiosHeHHoro ctbojb cxBamm h pacxaaaBaHHeM XBOCTOBBKa, 

KOnta BBTTpeHHHH DOBepiHOCTB 0<5caaH02 KOJIDHHH, B KOTOpofl 

njiaEHpyeTCK yciaaoBica, aueeT HesonycTiiiiHH aeHoc. Korna Bee 
15 XBOCTOBHfca c 5>mn.Tpou npeBamaeT 1000 kH. 

noroecKy XBOCTOBHKOB Ha ynope o cymecTBJiHDT Ha cTana- 
oHapHHX yrocTitax cKBasami, rae yae odpasoBaaa onopHaa no- 
BepxHOCTB , B KaiecTBe Koxopofi acnoJttsyoT: d P otwkh BHyrpa 
naTpy6KOB, noHcoeBHHflewmx a azsHeuy Koray apeaHsymea kojioh- 
mr BepxHKfi Kosen panee cnymeHHoro XBOCTOBiuca; aoay nepe- 

' 0T foxmero aaaiJeTpa k MeHimetay npa jmyxpa3Mepao« npo- 
MeKTTonHOfl KOJioHHe , KOTopoa oocaseaa CKBasHHa. 3tot cnocod 
uZesm « n P H ycaoBHHX cnycKa XBOCToaaica W aaaaHaoa 
raydaaH. Maaae nosBecHoe ycTpoftcTBo xsocTOBBKa He aofiseT 
25 no yaopa a He cpadoraeT. 

HasocTaTKaMD yaaaaaaax cnocodos ycTBHOBRa xbdctobbkob 
c camTpaMH npa aanaiOTBaHim cTpoHieJUCTBa ckbbshhh hbjk- 
BTca-cyseEae npoxoaHoro ceieEaa ckbbshbh aa-sa aeodxoaEwo- 
cth nprnieHeaaa KmesaaBTeaeH h noaBecma ycTpoScTB, koto- 
30 pue onycKam BayrpB yae odcaKeHHoil ckbsjehhh, Heodxoa^cr* 
npBMeaeHBH cjiosbhx no KOHCTpyanaa pa^e^HHTenefi a no OT ec- 
mx vcTpoficTB, a Taicse orpaHaaeHHOCTB npsMeHeaHH, odyuioB- 
aeaaL bosmokhoctb* noaaecKa xboctobbkob to*bko b <*»»»- 
H0M CTBMe ckbqebhh (K P o«e cnocoda yciaBOBKa m neMeHTHOM 

35 ^ipoMe Toro. HeaocxaTKOM cnocoda nojtBecaa xaocToaaKOB 
c SaaBTpaMB aa neMearHOM aaMHe HBaaeTca He oCxobhmoctb 
ne^aioBaHaa xaocToaaKa. ^o caaaaHO c Comnmx 3 aTpaTa- 
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mh ueMeHTa n BpeMeeii Ha nposejieHKe padoT z ozxm&we 3aTBep- 
BeBaHiifl newieHTHoro pacTBopa. Ilpn 3tom HsodxojmMo ocymecT3- 

JIHTB nOCTOHHHyi) EpDMHBKy CKBaSHHH DOCJie IieMe HTHpOBaHHH 

xBOCTOBUKa b Te*ieHne Bcero BpeweHa osnmanM 3aTEep£eBaH2H 
5 ueweHTHoro pacTBopa c ojiHOBpeweaEHM BpamemeM dypsuiBH02 
kojiohhh. IIpiiTOK, padoTe no ueaeHTHpoBaHHK) xboctobsikob npH- 
cyma aBapim, Tarae, Hanpmiep, KaK: H6b03mokhoctb oTcoeaHHe- 

HM KOJIOHHH 6yp2JEbHHX Tpyd OT XBOCTOBHK&, BCJieXCTBfle npHMe- 

hbhbh pestdOBHX pa3i>ejiHHHTe Jiafl « npopesaniie odcajiHHX Tpyd e 
10 3adypsBaHHe hoboto ctbojci npB pa3dypHBaHHH ocHacTKH h y3J0OB 

coejiHHeHHfi ceKryafi Tpyd Hjipyrax. 

KpoMe Toro, juie BHDQJiHeHHH padoT bo r^ei^eHTEpoBanH© 

ZBocTOHKica HeodxoazMa cooTBCTCTBynnaE TexfiHKa (ueMeHTDpo- 

bo t ihh6 arperaTH) h dpmraaH pado*mx# 
15 Eme o^hhm He^ocTaiKOM 3ioro cnocoda rbjitotcji HeB03M0H- 

HocTi ero npmeHeHHH npn Hajnrafl 30H noraomeHza b HHTepBajie 

yCTaHOBKH XBOCTOBHKa# 

JfaBecreH Taicne cnocofi 3aicaH^HBaHHH cTponTejiLCTBa cKBa- 
sufl (su t A, 1659626) , BKJgwamiHfl b ceda ji30Jihuhk> 30H ocjiok- 
20 HenaS dypeHHH, pacnojioseHHux Bume npojQTKTHBHoro anacTa ao 
ero BCKpHTM, cnycK b cKBarasy kojiohhh oOcaamx Tpyd c 

$HJn»TpOW-XBOCTOBHKOM K UeHTpSTOpSMH , 3aBCXttHeHHe $Hfl2>TpOB02 

30HH cKBasKHH BpeweHHo 3aKyn opHBapmBM rxaTepaajiOM n neweHTH- 
poBarae kojiohhh odcaamix Tpyd npH repjeraHHOM passejtHHeHHB 

25 DOJIOCTH CJHJIBTpa -XBOCT OBHKa OT nOZOCCT KOJIOHHH BepeKOTOCOC, 

pa3pyinaeMofl nocJie ee ogmq hthp obshhh • 

3tot cnocod He odecneinBaeT HaneaHoro pa30dmeHn* npo- 
jjyKTHBHoro nJiacxa ot nepeMerannnxcH c hum HenpDEyKTHBHHX 
ynacTKOB u BHmeJiesaiUHX ot npoayKTHBHoro iucacTa He npo^y kthb- 
30 hhx roprooHTOB, BCJieacTBne HenoJiHoro y^aJieHM OypoBoro pa- 

CTBOpa H3 HaKJlOHHHX 2 rDpH3 OHTaJEb HHX ysaCTKOB CKBaEHHH, B 

kotophx npozcxojuiT ocaraemie TBepaofi coa3H B3 dypoBoro pa- 
CTBOpa npn ero mspKyjiHuzjc. 3td ycyrydjiaeTca HenoJiHHM yza- 
jieEaeM tjihhuctdS Kop™, a b aecTax yaajieann ee noBHmaeTCH 
35 onacHOCTB ofiBaJinBaHan nopo^, Tarace cmeraaeT Ka^eciso 

H30JI5ZEUI2 HJiaCTOB. 

KpoMe Toro, aa yKasaHHHX jnacTicax CKBaHHHH He ysaeTCH 
HanJieEamEJ o6pa3ow ueHTpHpoBaTi> 3KcnjiyaTaiiH0HHyTD kojiohhy , 
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ocodeaHO b cjiado cueMe HTupOBa hhhx nopoaax, ii3-3a saaBmBa- 
KM neHTparropoB b ary nopo^y, hto npenHTCTByeT nojiy^eHnio 
paBRoaepnoro no TOJmrae CTeHKH neMeHTHoro KOjaaa. 

Efae OEHHM HeflOCTaTKOM 3T0r0 CDOCOda HBflHeTCH dJIOKKpO- 

5 Bamie nacTH npoayicTHBHoro njiacTa ueweHTHHW paciBopoM, no- 
CTjuamm b $mrbTpoByB 30Hy cKBasHHH npa ueMeHrapoBaimn ko- 

JIOHHH OO CaffHHX Tpjd, BCJieflCTBHe BHDajjeHflH H HHKOHJieHHH Bpe- 

MeHHo 3aKynopnBaEmero uarepnajia b Hnraefl (johhoS) *iacTH ro- 
praoHrajiBHoro ctboje npn 3saHHTejiLflo2 ero npOTHse hho cin u 
10 odpasoBaHM nycTOT b BepxHefl hecth ctbojq; KOTopue sanojiHH- 

OTCfl IjeweHTHHM paCTBOpCW npH UeMeHTHpOBEHM OdcaUHHX KO- 
JIOHH. 

Handojiee 6mzmA no KXHireecKOil cymHocra k 3aaBJweM0- 
wy HBJineTCK cnocod 3aKaa^EBaHaE crpoHTeorBCTBa ckbehhhh c 
15 ropH30HTaJttflHM y^iacTKOM cTB0Jia» npodypeHHHM b npojorKTHBHOM 

nuaCTCt ( Baker Hagbes, USA "Beker Hugbes technology forum", 
Com, 6-11 , 1991, c. 2J-25) 

Bicto^araniifi b cedji cnycK b cKBasHHy Ha KoaoHHe odcanHHX rpyd 
XBOCTOBKKa c npejjBapHTeJEbHO nep^opapoBaHHUM $HJJ3Tpo^ t pasod- 

20 meaae saicojioBHoro npocTpaHCTBa b 3 one npojQrKTBBHoro njiacTa 
ot BHrnejiesamax z nepeMeEawuaxcH c hum Henpo^yKTEBHHX bjeictob 
HapysHHMii naicepaMH h ueMeHTHpoBaHHe kojidhhh odc a ji P^KX Tpyd 
BHme xBocTOBHKa c $jijiltpom c noMomHO neweHTHpoBO^MOll My$TH. 
Ochobhhm He^ocTaTKOM 3Toro cnocoda HBroerca to # hto c 

25 nowomLK) nanepoB z ueMeHrapoBaHZH HaanaKepHoro icojimeBoro 
npocTpsHCTBa He odecne^HBaeTCH Haaeacsoe pasodmenae saicojioH- 
Horo npocrrpaHCTsa b 30He nposyiCTHBHoro miacTa ot BmnejieEa- 
mux h nepette aamcai cg c hzm HenpojiyKTBBHHX djibctob, ocodeH- 
ho b nepexo^HHX 30Hax cTBOJia ckbshhh c BepTHKajiiHoro Ha 

30 ropraoHTazttHoe HanpaBJieHiie , BCJieacraHe RenoaHoro 3awemeHEH 
dypoBoro pacTBopa ubmbhthum. 

KpoMe Toro, naicepK H3-3a tfaaofl jphlhh He MoiyT HajiesHo 
nepenpHBaTB KaBepH03HHe 3om f itorna mc jmHetimze pa3«epH 
npeBHmaDT jnmeflKHe pa3Mepa noBepxHocra ynaoTHeHJW canepa. 

35 3to ycyryctoeTCH b cjCBaxuHax, BCKpranrnx anad 0 cnewe HTHpoBa h- 
HHe nopojiH, rae HMeM MecTO odBajm nopow» ocodeHHo, nocJie 
npoMHBM craaraHH h yuaaeHHH c ee ctchok KO^iaTamaoHHOfi 
Kopicn. 
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B ocHOsy nacTcwmero H30dpeTeHHK nojroseHa 3a^a^a co- 
3jiaHna cnocofia 3aKafrazBaH2H CTpoj5Te.n>cTBa cKBaKBH, KOTopaS 
odecne^iEBaji 6u BajtesHoe pa3odneHae npo^jKTCBHoro nJiacTa 
ot BHme^esamux z npuMUKanmax k Hewy HenpojQrKTUBimx y^acTKOB 
5 npn EaJinn b hex 30H ocjiOKaeHM cJypeHzs «ro<5oro snna h npo- 

THSeHHOCTH* 

PacicpHTHe H3odpeTeHHH 
UocTaBJie HHan 3aaa<a aocTEraeTca tch, ^iro b cnocode 
3aKaimi3aHKE cTpoxiTeJiLCTBa cKBanEHu, EKJimaDmeM b cecta bckph- 
10 rae npojQTKTHBHoro n^acia, cnycK h ycTanoBKy b cKaaEawe ko- 
jiohhk odcajiHHx Tpyd n ZBocTOBZKa c ©H-TiTpoM c odecne^eHEew 
hx repweTOTHoro coejyiHeHHH uezgty codoJi,H pa30(JnjeHHe nenpo- 

JCTKTHBHHX JPiaCTKOB OT Dp OJQTKTIIBHHX , COIUBCHO 23 0(5peT6HE3D f 

cnycK b cKsasHHy kojiohhh odcajEHHX xpy<$ h xboct obeks c kjlhlt- 
15 poM ocymecTBJWDT pa3nejn>H0, a hx repweTiriHoe coeOTaeflKe 
ocynecTBJiHKJT b cKBasHHe, npn 3TQM no MeHunell uepe DEHy as 
Tpyfi XBOCTOBHKa nepea ero cnycKow b cKBasHHy npofrnjiapyHT c 
o<5pa30BaHHew no MeHHnel! wepe usyx hpoeoje>hhx rocop m tuutcito- 
pa^ecKHX kohixob c pesfctiaMa, a nocne cnycita XBOCTOBiuca b 
20 CKBasHHy npognJiBHy© Tpydy paampsDT jcyw ycTaHOBKE xboctobe- 
Ka b CKBasHHe h pa306meHSH HenposyKraBmix nJiacTOB ot npo- 

JQTKTHBHHX* 

npefljaraewoe E3D(5peTeHHe no3BOJweT 3a ctot ncicnEneHEH 
npnueHeHEK jum ycTaHOBKH xboctohhkdb o puarpanH KOHCTpyK- 

25 thbho - cjioshhx pa3&e;mHHTejiefi n no^Becffiflc ycTpo2cTB, a 
Taicse naKepos ejih pasofiffieflaa nJiacTOB ynpocraT* sth pafiOTti 
n Ddecne*iHTi> <5ojiee Ha^esHoe pa3o6meHHe HenpoayKTHBrncc ana- 
ctob ot npo^QTKTJiBHoro miacTa, a Taicze nepeKpHTue 30H ocjide- 
He saa (nasepE, odBaJios nopojm, nJiacTOB c aHoasajitHo bhcokem 

30 BHyTpnnjiacTOBUU saBJieanei:, b 0£ o-ra 3 o-np o^BJie hii2 h Apyrnx) 

JTOdoS npOTHTOHEOCTfl. IlpH 3T0M HaHdOJEJIffill 3O0b6KT £OCTHTaeTCfl 

b HamioHHHX cKBasHHax e b cKBasEHax c ropn3 oETajiiHHM jnacT- 
kom CTBOJia, a TaKse b Tex cjiy<iaflx, Koraa nporaseHHOCTt 
yKa3a«HHX nJiacTOB z 3oh He no3BOJiaeT nepeicpHBaTL hx naicepa- 
35 me, a neueHTupoBaHHe He odecneraBaeT aa^esHoro pa3o(5meH2H. 

Kpotw Toro, ycTanoBKa XBOCTOBiuca c fimaTpoa c nowomi>D 
npo:mjEbHux Tpy<$ no cpaBHeHino c nsBecTHHu cnocofioa, cor-iac- 
• ho KOTopowy 3*a onepamw o cyme cTBJiHe tch nyreu neweHTnpoBa- 



WO J5/03476 PCT7RU93/WI73 

- 6 - 

RSH XBOCTOBUKa, D03B0JWeT CHH3HTL paCXDS IieMeHTa, C0KD2MT1> 
EpSMfl Ha yCTEHOBKy, TEK K2K OTBa^aeT HeOCJXOJMMOCT* B OEE— 

jiaHHH 3aTBepgeBaflgg ueaeHraoro pacTBopa z flcnojn>30BaHiiH 
jpik 3Toro cuemaajEbHUx tipiiraE pafio^ra. 

5 3 OSHOM H3 BapzaHTOB BHDDJIHeEHH E30dpeTeHHS HOCJie 

BCKpUTJHK DpO^yKTHBKOrO DJiaCTa B CKBaKHHy cnycKaDT XEOCTO- 

bek c cnjEbxpoM E ycTaH^BJiEBaioT ero b npanyKMBHOM miacTe 
uyTew npHKaTHH no aeHBiseS Mepe oaHofl npocmnbHoft ipytiH npn 
ee pacnmpeHM k cTeaKe CKBaxzHH, a 3aTeu b cKBasaHy cnycKa- 
10 DT KOJIOHHy OdCattHHX TJtfti, HTIKHlTff KOHeil KOTOpoB repUeTJZPffiO 
COeOTHHBT C BepXHEM KOBUC&l XBOCTOBHKa. 

IIpaiuiaraeuHfi BapiiaHT BHnojiHeHHH H30<5peTemw no3BOjraer 
ycTaHaBJiHBaTL xboctobhk b HeodcaseHHOM cTBOJie cKBaxaKH, tSjia- 
rojsapn ^ewy odeonenmaeTca HajesHoe pa30(SmeHne dpojqtktzbho— 
15 ro macTa ot EHmeJteasaiEDC hsdpcjqtkthbhhx djectob, npeflorapa- 
maeTCH eyxeHHe jmaMeTpa craaraHH h cHEsaeTCfl pacxon odcajj- 
hhx TpycS. 

B spyroM BapaaHTe BHnojraeHHH mofipeTemw b Ha^cuie b 
CKBaKHHy cnycKaDT ;io npoj^yKTHBHoro imacTa h ycTanaBJiKBaBT 
20 KOJIOHHy od cajtHHX Tpy(5 f a 3aTeM nocae bckphthh npo^yKTHBHoro 
BJiacTa b Hero ^epe3 917 KOJioHHy cuycKas>T xboctobhk c $hjo>t- 
poM h npn pacnmpeHsiH npo$HJiBHOfi Tpytin ycTaHaBJiHBapr ero b 
cKBaKHHe p npn axon npo$HJiBHy» Tpydy npuzHMajDT k CTeHKe hue- 
Hero KOHEta kojiohhh odcaaHHX tpytf, oCecneraBaa ee repMeTire- 
25 Hoe coeflHHeHne c xbdctobhkom. 

TaKOfl BapaaHT BHnoiiHeHiia no3BOJHeT ncnoJE&30BaTi> Han6o- 
jiee npocioflt bhto^hhB h HajeHEHft cnocofi ycTaflOBKH xboctobh- 
kob c $zjn>TpaMH c homoibd npo$HJi£HUx Tpy<5 b Tex CJqp&RX, 

b cpouecce (JypeHiw CKBamHH BCTpe^arocH njiacTU c aHo- 
30 uaa&HO bhcokht/ BHy tphd jel ct obhm icaBTieHHeM , Koxopae oOhhho 

DepeKpHSaDT UpOUBSyTO^HHTAB KOJIOHHaME odcanHHX Tpy6 BJffl 

KOJioHHawn - "jierjrocaMH". 

KpaiKoe onacaHse nepTesefi 
jipyrae neom e npenaymecTBa HacTonmero BraoflpeTeESfl ctb- 
35 Hyr hohhthh H3 cjiejsymero aeTaaBHoro omicaHHH npnt^epoB ero 
BHnoJiHeHiLH h Dpjoaraeiacc ^epxeEefl, na kotophx: 

©nr. I usodpaaaeT KOfdnjieKT odopyflOBaHHH jyw cnycKa n 
VCTaHOBKH XBOCTOBHKa C ^IlJILTpOM b cKBaKHHe; 
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&ET.2 - ceneHEe D-Tl Ha cur. I; 

QHT. 3-4 - yCTaHOBx^ XBOCTOBHKa C QEJEbTpOM B cKBasuKe ; 
GET, 5-S - BapHaHT yCTaHOBKH XBOCTOBHKa C C0HJIBTPOM B 
CKBaKHHe. 

5 Sprnxl* BapnaHT ocymecrBJieHiia B30dpeTeaaR 

Gnocotf 3aKatnHBaHHH CTpoHTeju>cTBa cKBasara 3aKJimaeT- 
ch b pa3jreJii)H0M cnycKe b cJcsastEsy n repweTOTROM coeraEeHiui 
BHyrpa ee xdjiohhh otfcajiHHX Tpy6 z XBOCToazica c ©hjibtpom. 
Ho MeHunefl Mepe ojiay Z3 Tpy<5 xboctoburb nepea cdjckom b 
10 cKBasmiy npo52JiHpyKT c o6pa30BaHHeM no MeHsmefl Mepe kbjx 
nponojzLHHx ro$p a mmzHapmecKHX KoraoB o pesLdauz. Upo- 

JQTKTHBHHfi BJiaCT 3aTeM BCKpHBaJDT, CUJCRSJOT B EerO XBOCTOBZK 

c XEJiBTpoM , nocjie ^ero npo$iua>HyB Tpy<5y pacmzpOTT juh 
ycraHOBKH xboctobhkh b craasHHe h pa30<5meHza HenpoayKTim- 

15 HHX DJiaCTDB OT DpOJjyKTEBHHX. 

B C00TBSTCTBH2 C QflflHM H3 BapHHHTOB BHDOJIH5EZH. CDOCOba 

oocjie bckphtee npo^yKTZBHoro DJiacTa b cKBaKZHy cnycicaroT 
xboctobek c cpujL&TpoM b ycTasaBJiHBaioT ero B npO^yKTZBHOM 
miacTe nyreM npraaTHH no MeHLmeit Mepe oaHofi npopuiLHoft rpy- 
20 6u um ee pacnmpeaiin k cTeaKe ckbclkhkh. 3areM b cKBarany 

cnycicaDT KoaoHHy odcaflmoc TpycJ, HZstHutt Koneu KOTopofl repjie- 

TOTHD COe ggHfl PT C BepXHHM KOHUOM XBOCTOBHKa. 

B cooTBeTCTBHH c xpyTm BapzaETOM BanojmeHHa H30(Jpe- 
T6HHH BHa^cuie b cKBftggHy eo npa^y KTHBHoro anacTa cnycxaoor 
z ycTasaBJiHBaPT JtoJioray odca^HHx TpycJ. 3aTew nocjie bckphteh 
npojiyKTHBHoro miacTa b aero *iepe3 sry KOJioHHy cnycKarc xboc- 
tobhk c c&MBTpoid h npz pacmnpeszH npodbzjn>HOfl TpyOH yoTaHaB- 
jmBaKJT ero b cKsaKEHe. UpogzjihEyv Tpydy npz stom npzsHMaBT 
k cTeHKe HHKHero KOHoa kojiohhh oficajiEHX Tpyd t otiecneHHBa* 
ee repjeTOTHoe coeazHeHze c xboctobhkcm. 

Cnocofi ocymecTBJiOTT c homoiuhd ycTpo$CTBa f BKjnoraanaero 

B CetiH KOJIOHHy OypHJILHHX Tpyd I ($ZT.l) t KOJIOHHy o6cajiBHX 

Tpy<5 2 (oht.3) , xboctobhk 3 c n epQ opnpOBa hhhm celubtpom 4, 
coeOTflaeMHS c KOJioaHofi dypzjiiHHX Tpy<5 I c noMomidD nepexojiEH- 
m 5 a nepeBOBHHKa 6. Hepexo^HBK 5 (BJieweHT, coemwaami 
Tpy6H c paaBHMH EflaweTpaMn) cweeT nepeun^iKy b BHxe cejyia 7 
a inapoBoro KJianaHa 8 (gar. 3), pasnejinramyio bojiocth xboctobh- 
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Ka 3 c CDJCbrpoM 4 z kojbohhh odcajiHHx Tpyd 2. EepeBoaHHK 6 
(cht.I) cHadseH ioranaHOiM 9, nepeKpHBasHiKM kbssji 10, cood- 
mannpftft dojioctb kojiohhh dypHJiBHHx Tpyd I co cKBasHHOit II e 
cjrysanHi! jwx 3anojiHeHHfl noaocTH kojiohhk 07pnJE>mix rpj6 I 
5 cKBasHHHolt shjikoctlb Dpn cnycKe KOMDOHeHTOB ycTpoUcTBa B 
cKBaaHHy II. Bo MeHBmeii Mepe o^na H3 Tpyd 12 XBocToamca 3 
3HH0JLH9aa npo£)iuiLHoH c no MeHuneQ wepe jtbvmh npojiojrbKHME 
roqrpawH 13 (oGir.2), pacnoaoseHHiKii CBMMeTpirao OTHocirreJEb- 
ho ueHTpajrBHoa och Tpydu 12, z nmcganpgHe ckbmh KOHgaMH c 

10 pe3B(5aMH (Ha ©nr. I He H0Ka3aHH). TocpH 13 npo$mn>HHX Tpyd 
12 3auojnieHK repMeTH3np7isRea nacTofl 14. Ha xoHue cnjn>Tpa 4 
ycTaHOBJieH neHTpaiop 15, odecne^HBaKmHfi ue HTpHpoBaKE e frum- 
pa 4 OTHOczxejzLHO CTeaicz CKBasam II. 

B cJijpsae npoxostfeHZH cKBasnHH II ^eps3 h e up ojoty kth BHue 

15 jnacTKH b ee ropiaoHTajiLHofi tocth hjih ptoom c sthmh jroacT- 
ksmh kek D0Ka38H0 Ha qjnr.1,3,4, nepgpopanHoaEHe oTBepcTm 16 
$zjn>Tpa 4 3aKpHBaDT 3arjjpucaMH 17 H3 xhmhtockh pa3pjmaeM0- 
ro MaTepaaaa, HanpHMep, uarHHH. npooajaHHe TpydH 12 pacno- 
jiara»T Ha cooTBeTCTgyimunx j^slotkbx XBocTOBaica 3 c GwinMpoM 4 

20 jxm pa3odmeHM epoxtkthbhoS racrn nposyKTZBHoro njacTa IB 
ot Henpoj^yKTHBHofit a TaKEe mh coeOTHeaan XBocTOBHKa 3 c 
KOJiOHHOfi odcaamix ?pyd 2. 

B ycTpoScTBO bxoott Tarcse pasBajrwieBaTejiB 19 (cot.5), 
HcnojTB3yeMHS jum EHnpaMemn rocbp 13 epoSiejebhux Tpyd 12 

25 cocjie ex pacnmpeHZH. 

Cnocod o cyme ct bjxhdt cjiexymw odpasow. B nponecce 6y- 
peHUH CKBaHHHH II (oar. I) , nepe* bckphthsm np ojqtktebho ro 
njacTa 18, h3B6c?hhmh npzeMHMH * H30JZEpyiDT Bee necomecjjsme 
no ycjiOBHHM dypeHHH notacTH, pacnojioseaHHe BHHe npoj^KTHB- 

30 Horo 18 , a noose bckduthh nocjieEHero a ddouihbke cTBOJia 
cicBasnHH II b Hee cnycKa©T Ha kojiohhb dypiuiBHHX Tpyd I 

XBOCTOBHK 3 C UpeHEapHTeJIfeEO nep$OpzpOBaHB&M SlBJEbTpOM 4, 

coeOTHeHHHS c kojiohho2 dypnJEBHux Tpyd I c uomocbd nepexoji- 
HEKa 5, npocbHJn>HHX Tpjrd 12 h nepsBOjcKHKa 6. nepcopanzoHHHe 
35 OTBepcTHH 16 qpmrBTpa 4 3ajqpHTK sarjiymEBMii 17. 

Bocae socraseHHH $mn>Tpow 4 sadon ckbhshhh II 3 noao- 

CM npOSHJTBHHX Tpyd 12 3aKa^K02 npOUHBOHHOS sajucocTH co- 

sjiaDT 2aBJieH29 f HeodxojmMoe £jih EHnpaBJienafl nponoOTHHX 
rocp 13 h npasaTHH ctchok Tpyd 12 k cTSHKe CKBasaHH II 
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(9HT*3), odecneHHBaH coBwecrHO c repMeTH3Hpyraea nacTOli 14 
naacTa 18. 

3aTeM kojiohhy 6yp3w"ii>HKX Tp7(3 I (gjmr.I) swecTe c nepe- 

5 . BOJtHHKOM 6 OTBHITlMaiOT OT BepXHEX DpOC3LTBHHX Tpyd 12 E IIDfl- 

HHMaDT A3 cKBaraHH II, npacoe,nHHflDT k KeS paaBa^Hie3aTejiB 
19 (car. 5) n CHOBa cnyczaOT b cKBaHHHy II ao Bxoaa b Bepx- 
hed *qacTi» npo$zai>HHX Tpy<5 12 ($ar.3). Bpamaa kojiohej- tiypnjii- 
hhx Tpy6 I BMecTe c pasBaameBaTejieM 19, dpoh3Bojwt okoh^h- 

10 TGJEBHoe BHupaBJis he6 rogp 13 u miOTHoe npHsarae cTesoK npo- 
iHJTBHHX Tpyfi 12 k cTeHKau cKBaHgflH I. Ilpa 3T0M repMeTH3Hpyx>- 
qas nacTa 14 ($ht.2) oCecne^zBaeT HaaesEyx) repweTHaamro 
3aTpy(JHoro npocrpaacTBa CKBaszHH II. 

flajiee KOJioflHy 0ypHjn>HHX Tpyd I c pa33ajrmeBaTeJieM 19 

15 (oht.5) noxHEwaET na cKBaaam II h cnycucaBT b fiee kojiokh? 
odcajiHHX Tpy6 2 (q>ar.3) jxo Bxojia ee HBsaero Konoa BHyrpL 
BepxHHX npoqifljiBHHX Tp7(5 12 c o6pa30BaBze>4 3asopa 20 ueroy 
3TJ3M kohotm, cejxzoM 7 b deHKaMfl Bepxazx npoonuiBHHX Tpy<5 12. 
3a?eu B CKBasHHy II cdpacHsajDT mapoBofl KJianaE 8, KOTopntt 

20 ca^mcs b oejuio 7, pa30dmM BHyrpeHHiie bojiocth XBOCTOBHjea 3 

H OficaJCHOll KOJIOHHH 2. IIp0H3B0JUrE 3EKaW H6U6HTH0rO paCTBO- 

pa ^epe3 KO-noHHy odcajiHHX Tpyd 2 f Boone Hero ouycKaiOT ee 
HHSHsfi KOHen ao ynopa b cyseane b nepexojiKUKe 5 (prr.4) , 
H f Docjie 3aTBepseBaREH qeueHTaoro paci'Bopa, pa3<5ypmar>T 06- 

25 paaoBasnyBca BHyTpn koxoehh odcaama Tpyfi 2 aeMeHTHyn npo6- 
(He nofca3aEa), mapoBott KJiaaaH 8 h cejuxo 7. 
B cxnjniae ycraaoBKH b $Hjn>Tpe 4 BpeweHHHx 3ai\nymeK 17 
(fiasr.I) nocjie.nHise paspymaDT 3axaHKo3 b Hero pac^eTHoii nop- 
nHfl Kiicjrora ($nr.4)« 3a?eu dpombosht ocBoeRBe ckbshshh II. 

30 B Tex cjiy^anx, icoraa n p o,ny kthbhhS miacT 18 BCKpHBaDT 

nocjie ccycica kojiohhh oCcaEHHX tpycJ 2 (nanprnsep, npowesyro^- 
nofi hjih aKCiuiyaTaiiHOHHofi) , to xboctobhk 3 ycTaREBJiHBaiDT 
nyrew upHsaTZH ctshok BepxHHX npotHJOiHHX Tpyd 12 k BHyT— 
peHHBM CTeHKSM HHXHero KOHUa kojiohhh obcattHHX ipj6 2(rOT.6). 

35 JUk 3Toro c y^erow Beca XBocTOBHica 3 z Sjun>Tpa 4 paweT- 
hhm nyrew onpeaejwroT HeodxojxHMyD jpelbj BepxHHX npoo2JH»HHX 
Tpyd 12, c Bouomwo kotophx tfyayT zx ycTaHaBMBaTL. Ha KOHne 
cpHJiiTpa 4 KpeBHT danwaK 21 (qbHT.5) c cejuioM 22 noji maposoii 
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iuiaiiaH 23 z orpaEirenTejieM 24, ppeflOTspamaKTm™ nepewemeHne 
wiacaHa 23 b ofoaTHOM HanpaBJieHEH. IlHTepsaji kojiohhh oGcaji- 
hhx Tpy6 2, 3 KOTDDOM aOJKHH ycTanaBJiHBaTB npocoiuiBHHe Tpy- 
<5h 12, KajmtfpjOT pacmEpnTeJieM CHa thsr. He D0Ka3aH). 3aTen 
5 k KOJioHfle dypoBflHX Tp7<5 I npacoesaHHDT pa3BajimeBaTejn> 
19 1 coejuiHeflHHli c nminajipH^ecKOji hhctld 25 BepxHeii npoQHEB- 
ho3 TpydH 12 xBocTOBHKa 3 c noMom&o jieBoii pe3B($H 26, cnyc- 

KaDT CKOMnOHOBaHHHfl TSKZM 0()pa30M EHCTpyMeHT B CKBaSHHy II 

(qpnr.5) h DpoMHBam ee , nowie tiero ctfpacHBaroT napoBoli mia- 
10 naH 23, nepenpHBaa npn stom oTBepcTHe b ceaae 22, n 3ajere- 

KOfl DpOMHBtTCHOa STOKOCM B DOJ10CTH XBOCTOBHKa 3 H CgMLTpa 4 

b hex jaBneHae, Heotixoflmaoe arc onpeccoBKa Bceii 

KOMnOHOBKII, DOB XefiCTBZeM KOTOporO OOTOBpeMeHHO BUnpaBJMDT- 

ca ro$pu 13 bcbx npoaM&HHX Tpyfi 12, KOiopue diam BKJmrceHH 

15 b KOifflDHOBKy odopyjoBaHHH. 3 pesy^braTe 3Toro creHsa Bepx- 
hex npo§HJH»HHX Tpy(5 12 djiotko npmmajorcE k cieHKe hzkhgpo 
KOHna kojiohhh odcaUHHX Tpyd 2 (our. 6). 

3 cJEjriae BKJiOTeHjaa b KOwnaHDBKy npocbHJEBHHX Tpy6 12 jum 
pa3odmeHM HenpojiyKTHBHHX iwacTOB (cpur.3) ejih BHnojmeHZH 

20 Bcero omiBTpa 4 E3 npognJCbHHX Tpyd 12, KaK coKa3aHO Ha gz- 
jypax 5 h 6, to cTeHKH 3 rax xpyti 12 TaKRe djiotho npnxni^DT- 
Cfl K CTeHKe CKBaKHHH II. , . 

HaTEseHHeM z nooajucofl HHCTpyMeHTa npoBepmr ycTottro- 
boctb ycrraHOBKii XBOCTOBHKa 3 c ©hjimpom 4 Ha oceBoe cweme- 

25 Hze. 3aTeM BpameHBeM kojiohhh tfypzJiMHX Tpy(5 I c pasBazme- 
mTejieM 19 BnpaBO bhbhhtobbdt nocJieaHHfl zs mumrapjnecKoro 
KOHna 25 BepxfieS nposmiMOfi TpyCH 12. OEHOBpeueHHo HHmze 
BajrmyBmiae aaeMeHTU 27 pasBaJoneBaTeJia IS, nojmzMaHCB BBepx, 
pa3BajimoBHBaH)T pestdy 26 ehjihhwotb ckopo KOHoa 25, ysejm- 

30 tumag ero BHyrpeaHzS EzaweTp. 3aTew HHCTpyuGHT dojeudt bhhs 
c MHOBpeMeHHott npowuBKoa h BpameraeM ero BnpaBO, b pe3yji*- 
Taie qero npozcxojorc mxhnetoee pasBajouoBUBaHne mumnspH- 

TCCKHX KOHUOB 25 E B6PXHBX HpO$HJII>HHX Tpy<5 12 HH5HZMZ BaJIfc- 

ujvww MeweHTaMH 27 z BepXHHMZ 28, menown 6ozhW& roa- 

35 M6TP, ^eM HHSHHC 

IIO OKOHTOHKK pa3 BaJIHXOBHBaHHH npOQBJEbHHX TpjTO U HX 

meoe c kojiohho» oficajiHur TpycJ 2 onpeccoBHBaDT Ha rep^e- 
TinHocTB co3j»HHeu b hhx naMeiuw. npa oTcyTCTBHH repMeTiw- 
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ho cm pa3BaJimoBHBaHue hobtophdt. 

3 anyqaflx bkjtotohhs b KOMDOHDBicy xsoctobhkh 3 mm 
fiursTpa 4 jionojiEHTe^BHHX npo^HJH>HHX Tpy6 12 ($nr.3) zxx 
BraojiHeHHH Bcero psj&Tpa 4 H3 npo$HJn>HHX Tpy(5 12 (isr.5,6), 

5 neptpopaiiHOHHue otbbdctkh 16 3aKpHBaroT 3arJiyiiiKauii 17 S3 
xnMinecKH pa3p7inaeMoro maTepnajia, Koropne nocjie 3aBepmeHER 
paddT no yciaaoBKe zboctobeks 3 c oeebtpom 4 pa3pymaDT 3a- 
Ka^Ko2 cooTBeTCTBymjero xawpeareHTa. 

npoMumie hem npaMeHmiocTi 

10 HpeajiaraeMHfi cbocoC nosBoaaeT Haaesao pa306maTi npo- 

j7kthbhh£ miacT ot SHineJiesamEDC He n poe7kthbhhx njtacTOB t a 
Taicxe ot ripmsHKanuHX k HeMy 2 nepeMezasmnxcH c hum gpyvxx 

HenpOJCTKTflBHUX y^aCTKOB CRBaSHHU ($63 HeU8HTHp0BaHHH $HJTBT- 

pa-XBocTOBHKa. Ilpn stow jmpooaeTCJi texROJioTxx ycTaHOBKn 

15 X30CTOBELKOB C ?2J0>TpaMM H CH2E3JDTCH 33TpaTH 3a CTOT HCXE» 
H6H2H KOHCTpyKTHBHO-CJIOKHHX pa3*eOTHHTeJie£ B DOOTeCHHX 

ycTpoficTB, nprneBfteuHX npn ycTaHOBice xboctobhkob, a TaKse 
neM6 HTHpoBaHEH hx, KOTopowy conyTCTByET aBapmi 2 saTpara 
Bpeweajz Ha ossjtaHise 3aTBepEeBaHHH neweHTHoro pacTBopa. 
20 KpoMe Toro f npejtaaraeMHfi cnocotf no3BOJ5HeT pacmnpnTB 

odJiacTB ero npnMeHeHM, Tax khk oh uoseT Ohtl HcnoJEb30BaH 

KaK B DdcaKeHHOM, TOR E B He 0(5case HHOU CTBOJie CKBaSHHK, He- 
3aBHCHM0 OT H3JIHHEH 3 OH HOPJIOmeHELH npOMHBO^HOfi HHHKOCTK , 

BOflonpoHBJieHHfi, h npaKTinrecxaj 6eo cyiqecTBeHHoro yueuhzeazx 
25 jmaweTpa cKBStKMH* 



WO J5AJ3476 



PCT/RU93/0O173 



- 12 - 
fflOKm H30EPEEEHHH 

1. Cnocod 3aKaframaHMH cTpomejiiCTBa ckbeikhhh, bkjo- 
qaranEa 3 ceda BCKpmne npoayKTHBHoro njiacTa (18), cnycK h 
ycTaHOBKy b cKBasEHe (II) kojiohhh odcajiHHX Tpyd (2) e xbo- 

5 cTOBiuca (3) c pun»TpoM (4) c o6ecne%HaeM ex repMeTmHoro 
coeKHHeHua Mew coOoe, e pa30dmeHHe HenpojiyKTHBHHx yracT- 

KOB OT nDOflyKTEBHHX, 0 I Jl B a B 01 H fi C H TeU, ^ITO 

cnycK b craaaEHy (II) kojiohhh odcaaHHX Tpyd (2) e xboctobe- 
«a (3) c $HJttipoM (4) ocymecTBUTOT paaieJiBHO, a hz repwe- 

10 TBTOoe coenEHeHHe ocymecrBJonw b CKBasEHe (II), npa-eTOM 
no MeiameE iaepe omy as Tpy<5 (12) xboctobhkb (3) nepea ero 
cnycKOM b cKBaxHsy (II) npogaumpyBT c odpaBOBameM no weHi- 
mea* Mepe jtsyx dpojiojilhhx ro$p (13) e mumanpiraecKHx wh- 
ops (25) c pe3i(5aME (26), a nocjie cnycKa XBOCTOBEKa (3) b 

15 cKBasEHy (II) npotoay» TP7<5y (12) pacmBpjror juw ycTaHOB- 
kh XBOCTOBEKa (3) b cKBasHKe (II) h pasodmeHBH HenposyKTEB- 

HHX nJHCTOB OT npOflyKTHBHHI. 

2. Cnocod do n.I, OTJiHia»mBftca TeM, wo 
nocjie BCKpHTHH nposyKTBBHoro nJiacTa (18) b cKBasHHy (II) 

20 cnycKaBT xboctobbk (3) c sbjibtpom (4) b ycTaHaBJiHBaioT ero 
b npouyKTBBHOM nJiacTe (18) nyTeu npEsaTBR no MeaLmea Mepe 
ohhoe npocoHJiLHOfl ipydH (12) npa ee pacmapeHEii k CTeHKe 

CKBHKHHH (II) , a 38TeM B CKBaKBHy (H) CDyCKaiDT KOJIOHHy 06- 

csyrHux Tpyd (2) , hbehhSI Koaea KOTopoc repaeTirao coenEHHDT 

25 C BepXEEM KOHHOU XBOCTOBEKa (3). 

3. Cnocod no n.I, oTJiH^aomBiicfl tcm, vro 
Bsaqajie b cKBasHHy (II) cnycKaDT ao npoayKTBBHoro naacTa 
(18) b ycTaHaBJiHBaioT KoaoBHy odcaaanx Tpyd (2), a aaiew noc 
ae bckdhtbh nponyitrHBHoro njiacra (18) b Hero iepe3 sty 

30 kojiohot cnycKaur xboctobek (3) c pwLTpoM (4) n npz pacnm- 
peHEB DDOffiUBBOft TpydH (12) ycTasaBJiEBaoT ero b cKsara- 
He (II)" npn 9tom DpoQBJttHyn Tpydy (12) npzmaMaDT k CTeHKe 
HBSHero KOHua kojiohhh odcawacc Tpyd (2). odecnesHBaa ee 
repaeTBHHoe coejmHeHBe c xboctobekom (3). 
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The method disclosed of finishing a well involves lowering and hermetically joining a 
casing column (2) the well (1 1) with shaft section (3) and filter (4). Before lowering the 
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A method for well completion that includes separately lowering a casing string (2) 
and a liner (3) with screen (4) into well (1 1), and joining them in a leakproof 
manner in well (1 1). Before lowering into well (11), at least one of pipes (12) of 
liner (3) with screen (4) is shaped to form at least two longitudinal corrugations (13) 
and cylindrical ends (25) with threads (26). Producing formation (1 8) is then 
tapped and after lowering liner (3) into it, shaped pipe (12) is expanded to secure 
liner (3) in well (1 1) and to isolate the nonproducing formations from the producing 
formations. 
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METHOD FOR WELL COMPLETION 
Technical field 

The invention relates to drilling of a well, and specifically to methods for well 
completion. 

The present invention may be used most effectively in wells having a horizontal, 
borehole section drilled into a producing formation, and also in cases when it is undesirable 
to reduce the diameter of the well, and when sections are present in the interval where a liner 
is to be placed that are made up of poorly cemented rocks, where caving- in of rock, vuggy 
zones, and lost circulation zones occur that are usually sealed off by intermediate strings or 
casing patches. 

Prior art 

In completion of a well, its wall must be reinforced in the interval of the producing 
formation, in order to avoid caving-in of the rock and consequently less production inflow 
into the well from the producing formation. For this purpose, screen liners are set in the 
producing formation zone of the well. Furthermore, in the interval where the screen liners 
are set, often trouble zones are encountered such as the presence of caverns, caving-in of the 
rock, water entry, loss of circulation, nonproducing sections adjacent to the producing 
formation or interrupting it. In these cases, it is necessary to reliably isolate the indicated 
sections and zones from the producing formation. All this requires large material 
expenditures and the use of special, complicated equipment. 

Three fundamentally different methods are known for setting screen liners that are 
used for well completion: suspension in hardened cement, on slips, and pn a bearing surface 
(Casing Handbook for Oil and Gas Wells, A. N. Bulatov, 1 98 1 , pp. 1 37- 1 46). 

The essence of the method for setting a screen liner in hardened cement involves 
lifting the plugging mud over the entire length of the liner, suspended by the drill pipes, 
removing the plugging mud, lifted above 
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the liner, and disconnecting the drill pipes from the liner only after the cement has hardened 
in the casing string-borehole annular space. 

Suspension of screen liners on slips is done only in a cased wellbore where there is no 
wear on the inside surface of the casing, by wedging the liner with slips located on the 
outside surface of the suspension devices, which enter the annular space between strings. 

This method is not applicable for small (less than 30 mm) annular spaces, if lowering 
the liner is combined with reaming out an abnormal wellbore and reciprocating the liner, 
when the inside surface of the casing in which the placement is planned has unacceptable 
wear, or when the weight of the screen liner exceeds 1000 kN. 

Suspension of liners on a support is done in stable sections of the well where a 
bearing surface is already formed, as which the following are used: grooves inside sleeves to 
be joined to the lower end of the preceding string; the upper end of a previously lowered 
liner; the transition zone from larger diameter to smaller diameter for a two-size intermediate 
string with which the well is cased. This method is applicable only under conditions when 
the liner is lowered to a specified depth. Otherwise, the liner suspension device does not 
reach the support and does not actuate. 

The disadvantages of the aforementioned methods for setting screen liners in well 
completion are: narrowing of the flow area of the well due to the need to use disconnectors 
and suspension devices which are lowered inside an already cased well, the need to use 
disconnectors and suspension devices of complex design, and also the limited application 
because the liners can be suspended only in a T^sed wellbore (except for the method of 
placing in hardened cement). 

Furthermore, a disadvantage of the method of suspending screen liners in hardened 
cement is the need for cementing the liner, which is associated with high costs in 
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cement and time spent performing the operations and waiting for the cement slurry to harden. 
In this case, the well must be constantly flushed after the liner is cemented for the entire time 
spent waiting for the cement slurry to harden, while simultaneously rotating the drill string. 
In addition, liner cementing work is prone to failures, such as: being unable to disconnect the 
drill string from the liner due to the use of threaded disconnectors; cutting through casing and 
drilling in a new hole while drilling out equipment and assemblies for joining sections of 
tubing, etc. 

Furthermore, appropriate technology (cementing units) and work crews are required 
to carry out liner cementing operations. 

One more disadvantage of this method is the fact that it cannot be applied when lost 
circulation zones are present in the interval where the liner is to be set. 

A method is also known for well completion (SU, A, 1659626) that includes isolation 
of drilling problem zones located above the producing formation before it is tapped, lowering 
a casing string into the well with screen liner and centralizers, temporarily filling the screen 
zone with plugging agent and cementing the casing string with leaktight disconnection of the 
cavity of the screen liner from the cavity of the string by a bridge that will be destroyed after 
its cementing. 

This method does not provide reliable isolation of the producing formation from 
nonproducing sections interbedded with it and nonproducing horizons overlying the 
producing formation, due to incomplete removal of drilling mud from slanted and horizontal 
sections of the well in which deposition of solids from the drilling mud occurs during its 
circulation. This is aggravated by incomplete removal of the mud cake* and at the locations 
where it is removed, the risk of caving-in of rocks increases, which also reduces the quality of 
formation isolation. 

Furthermore, in the aforementioned sections of the well, the flow string cannot be 
properly centered, 
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especially in poorly cemented rocks, due to the centralizers being forced into this rock, which 
prevents achievement of a cement ring that is uniform over the wall thickness. 

One more disadvantage of this method is blocking of a portion of the producing 
formation by the cement slurry flowing into the screen zone of the well during cementing of 
the casing string, due to settling and accumulation temporarily of the plugging agent in the 
lower (bottom) portion of a horizontal borehole when it is of significant extent and formation 
of voids in the upper portion of the borehole which are filled with cement slurry during 
cementing of the casings. 

The method closest in technical essence to the claimed method is a method for 
completion of a well with a horizontal hole section drilled in a producing formation. (Baker 
Hughes, USA "Baker Hughes technology forum", Com, 6-1 1 [blank], 1991, pp. 23-25), 
including lowering a liner with a pre-perforated screen into the well on a casing string, 
isolation of the casing string — borehole annular space in the producing formation zone from 
the nonproducing formations overlying and interbedded with it by external packers, and 
cementing the casing string above the screen liner using a cement collar. 

The major disadvantage of this method is the fact that using packers and cementing 
the annular space above the packers does not ensure reliable isolation of the casing string — 
borehole annular space in the producing formation zone from the nonproducing formations 
overlying and interbedded with it, especially in transition zones in the wellbore from a 
vertical to a horizontal direction, due to incomplete displacement of the drilling mud by 
cement slurry. 

Furthermore, due to their short length, the packers cannot reliably seal off vuggy 
zones when their linear dimensions exceed the linear dimensions of the packer sealing 
surface. This is aggravated in wells tapping poorly cemented rocks, where caving-in of rock 
occurs, especially after flushing the well and removing caked sedimentation from its walls. 
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The present invention is based on the problem of designing a method for well 
completion that will ensure reliable isolation of the producing formation from nonproducing 
sections overlying and adjacent to it when drilling problem zones of any type and extent are 
present in them. 

Disclosure of the invention 
The proposed objective is achieved by the fact that in the method of well completion 
including tapping a producing formation, lowering and setting a casing string and a screen 
liner in the well with provision for their leakproof joining to each other, and isolation of 
nonproducing sections from producing sections, according to the invention the casing string 
and the screen liner are separately lowered into the well and their leakproof joining is 
accomplished within the well, where before the liner is lowered into the well, at least one of 
the pipes of the liner is shaped to form at least two longitudinal corrugations and threaded 
cylindrical ends, and after the liner is lowered into the well, the shaped pipe is expanded to 
set the liner in the well and isolate the nonproducing formations from the producing 
formations. 

The proposed invention, as a result of eliminating use of disconnectors and 
suspension devices of complex design for setting the screen liners, and also packers for 
isolating the formations, makes it possible to simplify these operations and to ensure more 
reliable isolation of nonproducing formations from the producing formation, and also sealing 
off of problem zones (caverns, caving-in of rocks, formations with anomalously high 
intraformation pressure, water and gas entry, etc.) of any extent. In this case, the greatest 
effect is achieved in slanted wells and in wells with a horizontal hole section, and also in 
those cases when the extent of the aforementioned formations and zones does not permit their 
sealing off by packers and cementing does not provide reliable isolation. 

Furthermore, setting a screen liner using shaped pipes, when compared with the 
known method, according to which this operation is accomplished by cementing 
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the liner, makes it possible to reduce consumption of cement and to shorten the placement 
time, since it is no longer necessary to wait for hardening of cement slurry or to use special 
work crews for this purpose. 

In one embodiment of the invention, after the producing formation is tapped, a screen 
liner is lowered into the well and it is placed in the producing formation by squeezing at least 
one shaped pipe against the wall of the well during its expansion, and then a casing string is 
lowered into the well, the lower end of which is joined in a leakproof manner with the upper 
end of the liner. 

The proposed embodiment of the invention makes it possible to set the liner in an 
uncased wellbore, and consequently reliable isolation of the producing formation from 
overlying nonproducing formations is ensured, narrowing of the well diameter is prevented, 
and casing expense is reduced. 

In another embodiment of the invention, initially a casing is lowered into the well 
down to the producing formation and set, and then after the producing formation is tapped, a 
screen liner is lowered into the formation through this string and it is set in the well by 
expansion of a shaped pipe, where the shaped pipe is squeezed against the wall of the lower 
end of the casing string, ensuring its leakproof joining to the liner. 
Such an embodiment permits use of a very simple, economical, and reliable method for 
setting screen liners using shaped pipes in those cases when during drilling of the well, 
formations are encountered with anomalously high intraformation pressure, which usually are 
sealed off by intermediate casing strings or casing patches. 

Brief description of the drawings 

Other aims and advantages of the present invention will be understood from the 
following detailed description of examples of its implementation and the attached drawings, 
in which: 

Fig. 1 depicts a set of equipment for lowering and placing a screen liner in a well; 
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Fig. 2 depicts the II-II cross section in Fig. 1; 

Figs. 3-4 depict placement of a screen liner in a well; 

Figs. 5-6 depict a variant for placement of a screen liner in a well. 
Preferred embodiment of the invention 

The method for well completion involves separately lowering a casing string and a 
screen liner into the well and joining them in a leakproof manner within the well. Before 
lowering into the well, at least one of the pipes of the liner is shaped to form at least two 
longitudinal corrugations and cylindrical threaded ends. Then the producing formation is 
tapped, the screen liner is lowered into it, after which the shaped pipe is expanded to set the 
liner in the well and isolate the nonproducing formations from the producing formations. 

According to one embodiment, after the producing formation is tapped, a screen liner 
is lowered into the well and it is placed in the producing formation by squeezing at least one 
shaped pipe against the wall of the well during its expansion. Then a casing string is lowered 
into the well, the lower end of which is joined in a leakproof manner with the upper end of 
the liner. 

According to another embodiment of the invention, first a string of casing is lowered 
into the well to the producing formation and set. Then after the producing formation is 
tapped, a screen liner is lowered to it through this string, and it is set in the well by expansion 
of a shaped pipe. In this case, the shaped pipe is squeezed against the wall of the lower end 
of the casing string, ensuring its leakproof joining with the liner. 

The method is accomplished using a device including a drill string 1 (Fig. 1), a casing 
string 2 (Fig. 3), a liner 3 with perforated screen 4, joined to the drill string 1 using adapter 5 
and sub 6. Adapter 5 (a member joining pipes of different diameters) has a bridge in the 
form of a seat 7 and a ball valve 8 (Fig. 3), separating the cavities of liner 



WO 95/03476 



PCT/RU93/00173 



-8- 

3 with screen 4 and casing string 2. Sub 6 (Fig. 1) is fitted with valve 9, closing off channel 
10, connecting the cavity of drill string 1 with well 1 1 and used to fill the cavity of drill string 
1 with downhole fluid when the components of the device are lowered into well 11. At least 
one of pipes 12 of liner 3 is implemented as shaped with at least two longitudinal grooves 13 
(Fig. 2), disposed symmetrically relative to the central axis of pipe 12, and cylindrical 
threaded ends (not shown in Fig. 1). Corrugations 13 of shaped pipes 12 are filled with 
sealing paste 14. At the end of screen 4 is placed centralizer 15, ensuring that screen 4 is 
centered relative to the wall of well 11. 

In the case when well 1 1 passes through nonproducing sections in its horizontal 
portion or is next to these sections, as shown in Figs. 1,3, and 4, perforated holes 16 in 
screen 4 are closed offby blind flanges 17 made of chemically degradable material such as 
magnesium. Shaped pipes 12 are disposed on the corresponding sections of liner 3 with 
screen 4 for isolation of the producing portion of producing formation 18 from the 
nonproducing portion, and also for joining liner 3 with casing string 2. 

The device also includes expander 19 (Fig. 5), used to straighten out corrugations 13 
of shaped pipes 12 after they are expanded. 

The method is implemented as follows. During drilling of well 1 1 (Fig. 1), before 
producing formation 18 is tapped, all formations located above producing formation 18 that 
are incompatible with the drilling conditions are isolated by known means, and after 
formation 18 is tapped and the borehole of well 1 1 is flushed, liner 3 with pre-perforated 
screen 4, joined to drill string 1 using adapter 5, shaped pipes 12, and sub 6 are lowered into 
the well on drill string 1. Perforated holes 16 of screen 4 are closed offby blind flanges 17. 

After screen 4 has reached the bottomhole of well 1 1, the pressure required to 
straighten out longitudinal corrugations 13 and to squeeze the walls of pipes 12 against the 
wall of well 1 1 is created in the cavity of shaped pipes 12 by injecting flushing fluid 
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(Fig. 3), which together with sealing paste 14 ensures leakproof isolation of nonproducing 
sections of producing formation 18. 

Then drill string 1 (Fig. 1) together with sub 6 are unscrewed from upper shaped pipes 
12 and are lifted from well 11, expander 19 (Fig. 5) is connected to it, and it is lowered again 
into well 1 1 until it enters the upper portion of shaped pipes 12 (Fig. 3). By rotating drill 
string 1 together with expander 19, the final straightening of corrugations 13 is carried out 
and the walls of shaped pipes 12 are tightly squeezed against the walls of well 1 [sic: should 
be 1 1]. In this case, sealing paste 14 (Fig. 2) ensures reliable leaktightness of the casing 
string-borehole annular space of well 11. 

Then drill string 1 with expander 19 (Fig. 5) is lifted from well 11 and casing string 2 
is lowered into the well (Fig. 3) until its lower end enters upper shaped pipes 12 to form gap 
20 between this end, seat 7, and the walls of upper shaped pipes 12. Then ball valve 8 is 
released into well 1 1 and lands in seat 7, isolating the inner cavities of liner 3 and casing 2. 
Cement slurry is injected through casing string 2, after which its lower end is lowered as far 
as it will go in the narrow portion in adapter 5 (Fig. 4) and, after the cement slurry has 
hardened, the cement plug (not shown) formed inside casing string 2, ball valve 8, and seat 7 
are drilled out. 

In the case when temporary blind flanges 17 are placed in screen 4 (Fig. 1), the blind 
flanges are destroyed by injecting a calculated portion of acid into it (Fig. 4). Then well 1 1 is 
completed. 

In cases when producing formation 1 8 is tapped after a casing string 2 is lowered (for 
example, by an intermediate or flow string), then liner 3 is set by squeezing the walls of 
upper shaped pipes 12 against the inside walls of the lower end of casing string 2 (Fig. 6). 
For this purpose, taking into account the weight of liner 3 and screen 4, the required length is 
computed for upper shaped pipes 12 that will be used to place them. At the end of screen 4, 
shoe 21 (Fig. 5) is attached with seat 22 to accommodate ball 
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valve 23 and limit stop 24, preventing movement of valve 23 in the reverse direction. The 
interval of casing string 2 in which shaped pipes 12 should be set is reamed to size by an 
expander (not shown in the figure). Then expander 19, joined to the cylindrical portion 25 of 
upper shaped pipe 12 of liner 3 using left-hand thread 26, is connected to drill string 1, the 
tool assembled in this manner is lowered into well 1 1 (Fig. 5) and it is flushed, after which 
ball valve 23 is released, thereby closing off the opening in seat 22, and by injecting flushing 
fluid in the cavity of liner 3 and screen 4, the pressure required for pressurizing the entire 
assembly is created therein, under the action of which corrugations 13 are simultaneously 
straightened out for all shaped pipes 12 which were included in the equipment assembly. As 
a result of this, the walls of upper shaped pipes 12 are squeezed tightly against the wall of the 
lower end of casing string 2 (Fig. 6). 

In the case when shaped pipes 12 are included in the assembly to isolate 
nonproducing formations (Fig. 3) or when the entire screen 4 is made from shaped tubes 12, 
as shown in Figures 5 and 6, then the walls of these pipes 12 also are tightly squeezed against 
the wall of well 11. 

The stability of placement of liner 3 with screen 4 relative to axial displacement is 
checked by the tension and seating of the tool. Then by rotation of drill string 1 with 
expander 19 to the right, the latter is unscrewed from cylindrical end 25 of upper shaped pipe 
12. At the same time, lower rolling members 27 of expander 19, being lifted upward, expand 
thread 26 of cylindrical end 25, increasing its inside diameter. Then ths tool is moved 
downward with simultaneous flushing and rotation of it to the right, as a result of which 
cylindrical ends 25 and upper shaped pipes 12 are further expanded by lower rolling members 
27 and upper members 28, which have a larger diameter than the lower members. 

When expansion of shaped pipes 12 is completed, together with casing string 2 they 
are pressurized to make them leaktight by creating pressure in them. If leaktightness has not 
been achieved, 



tl ( 



WO 95/03476 PCT/RU93/00173 

-11- 

then expansion is repeated. 

In cases when additional shaped pipes 12 are included in assembly of liner 3 or screen 
4 (Fig. 3) or when the entire screen 4 is made from shaped pipes 12 (Figs. 5 and 6), 
perforated holes 16 are closed off by blind flanges 1 7 made from chemically degradable 
material which, after the operations of setting liner 3 with screen 4 are completed, are 
destroyed by injection of the appropriate chemical reagent. 

Commercial applicability 

The proposed method makes it possible to reliably isolate the producing formation 
from overlying nonproducing formations, and also from other nonproducing sections of the 
well that are adjacent to it and interbedded with it, without cementing the screen liner. In this 
case, the technology for placement of screen liners is simplified and expenses are reduced as 
a result of the elimination of disconnectors and suspension devices of complex design used to 
set liners and also elimination of their cementing, which is associated with failures and costs 
in time spent waiting for hardening of the cement slurry. 

Furthermore, the proposed method makes it possible to extend the range of its 
application, since it can be used in both a cased and an uncased wellbore, independent of the 
presence of zones of lost circulation or water entry, and practically without a substantial 
decrease in the well diameter. 
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CLAIMS 

1 . A method of well completion including tapping a producing formation (18), 
lowering and setting a casing string (2) and a liner (3) with screen (4) in well (11) with ' 
provision for their leakproof joining to each other, and isolation of nonproducing sections 
from producing sections, distinguished by the fact that casing string (2) and liner (3) with 
screen (4) are separately lowered into well (1 1) and their leakproof joining is accomplished 
within well (11), where before liner (3) is lowered into well (1 1), at least one of pipes (12) of 
liner (3) is shaped to form at least two longitudinal corrugations (13) and cylindrical ends 
(25) with threads (26), and after liner (3) is lowered into well (1 1), shaped pipe (12) is 
expanded to set liner (3) in well (1 1) and to isolate nonproducing formations from producing 
formations. 

2. A method as in Claim 1 , distinguished by the fact that, after producing formation 
(18) is tapped, liner (3) with screen (4) is lowered into well (1 1) and it is placed in producing 
formation (1 8) by squeezing at least one shaped pipe (12) against the wall of well (1 1) during 
its expansion, and then casing string (2), the lower end of which is joined in a leakproof 
manner to the upper end of liner (3). 

3. A method as in Claim 1 , distinguished by the fact that first casing string (2) is 
lowered into well (1 1) down to producing formation (1 8) and set, and then after producing 
formation (18) is tapped, liner (3) with screen (4) is lowered through this string and, by 
expansion of shaped pipe (12), it is set in well (1 1), where shaped pipe (12) is squeezed 
against the wall of the lower end of casing string (2), ensuring that it makes a leakproof join 
with liner (3). " 
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Fig. 2 
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Fig. 1 
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Fig. 3 
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Fig. 4 
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Fig. 5 
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Fig. 6 
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